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Effecti.e fire management iz a3 fundamental =tep in the
management of nature reser.es in the south uest. Fire
management must take account of the surrounding land ouners
and reser.e .isitors, but should also allowu natural
ecological processes to continue. This requires a sound
understanding of the fuel and .egetation characteristics of
the rezer.c, uhich vill determinc the teha.iour and effects

of fire, either planned or unplannned.

From 2 recent zur.e, of DPr.andrz Forezt, it is clear that
the acti.itiez of xdjacent landouners ha.e posed the
areatezt wildfire threat to the forest. To date, no fires
hza.e bBurnt out of Dr ., andra Forest. Ue suggest that the
test zpproach to wildfire control iz prevention. this
requires direct, regqular and constructi.e liaison with
farmer=, forest ucers and the putlic at large and the
maintenance of effecient detection, suppression and
firetrealk =,=tems. Ue als=o ad.ocate frequent edge burning

in certain ztrategic areas.

Broxdacre, c.clic and frequent ({20 ,r=) burning for fuel
1eduction iz coxztl,,. and an unnecessar, wildfire control
meazure in the Dr -andra Forezt. Further, there iz e.idence
thaxt =zuch 3 practice will cauze the deterioration of

important fire =zencziti.e, thicket forming species such as



the poizons ( Gastrolobium =p.). Ue suggest a monitoring
s, stem and the de.elopment of an "Ecolog, Index® to
determine the need to burn an area and the intnesit, and

timing of the fire.

This concept and others are discussed at length in the

follouwing report.



Thi=s report contains information relevant to fire
management in Dr.andra forest. Data were mostl, gathered
dur ing a field =ur.e., in August, 1984. This document is
not = titliograph, of the fire ecolog, of Dr_ andra forest
nor iz it 3 fire management plan. It is a compilation of
come facts and ideas uhich 1 hope uill assist planners in

de.eloping appropriate fire manaaement.

Thiz report uacs p;epared jointl, E, all staff at the

Manj imup Rezearch Station and as such, i= the first of its
lind. Uhere data are needed for the formulation of
management plans, field surve.s of this kind can provide
sufficient information for interim plans. I trust this
document, together with other detailed studies and
constructi.e dialogue, will contribute to the management of

this remarkable fore=t.

Heil Burrou=

(PFROJECT LEADER)



1. INTRODUCTION

Fire pla.r=s an important role in maintaining natural
ecoz.=tem= in the south west of Uestern Australia. The
Mediterranean t. pe climate of cool, moist winters and hot
iy, summer=, together with accumulations of flammable scrub
and litter predispozes thi=s environment to fire. It is not
surprising then, that appropriate fire management is
fundamentzal to effective management of nature conszervation
forez=ts in the =outh uest. Fire management plans for
individual forests are common as managers recognize the
importance of tailoring fire management to local ecos,stems
and local =social and human factors., Fire management must
te taszed on re=zearch and information relevant to

concser vation objectives and on the need to reduce the risk
and impact of unmanted wildfires. To use fire as a
controllatle management tool, the manager needs a good
knowledqe of fire behaviour and of its long and short term
ecological and social effect=s., With ver, few exceptions,
detailed knowledge of ecological processes and of the role
of fire, does not exist for most nature conservation
forests. Uhile certain principals and processes are
tranzferatle from one eco=,stem to another, it is best to
examine individual forests. In most cases, managers can
not "take no action®™ until researchers provide detailed
ccological tiologqical information, which ma, take man,
.ear=z to accrue. Houe.er ue Lbelie.e that a uorking

.nowledge of the role of fire in achieving conservation



otjectives in forest recser.ves can be obtained fairly,
cheapl, and in a relativel, short time. The hazard posed
t. unwanted wildfires and strategiesz for minimising their

en.ironmental and social impact can be def ined.

e de=crite the methods used to determine the role of fire
in Drandra State Forest. The techniques provide short
term ansuers to management quecstions about the role of
fire, but concurrent, detailed research is needed to

consolidate the procesz of fire management planning.

1.1 Droandrs State Forest - A Description

Dr,andra forest is one of the few remnants of wheatbelt
~egetation found in the Marrogin District of the South Uest
of Uestern Australia. The forest lies to the east of the
main jarrah (Eucaly ptus marginats) forest belt and in the
S500mm rainfall zone. Open woodlands of wandoo (E. wandoo)
and powder bark wandoo (E. sccedens) with occurrences of

brown mallet (E. sstringens), marvi (E. calophy11s) and

jarrah are found on a countr,side of plateaus, slopes and
~alle, floors. Landform units and spils ha.e been well

described B, McArthur et s1 (1777)

Dr,andra forezt is of major ecoloqical significance. It
represents the severel. depleted original .vegetation of
thiz uwheatbtelt region and is one of the few remnants large

enough to maintain viable population of rare animals.
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The tulal atea of Dt yandia futesl Is aboul 28 000 hecldl en,

cansialing uf a latge cenlital Llock and suallel oultller s
surtouunded Ly clealed fatwland. The Weslert Ausbi allan
Depat tmeht uf Conset vallon dand Land Hatiagewenl cwrtenll,
adwinister s Lhe fortesl as ah dtea ful Lhe culiset valiun of
flutay, fauha dhd lahdscdpe values. A compl elienslve
tegiohal wanagewenul pldls is belhy prepared. Fidre
maliddeunchl 1s a4 vilal cowponent of this plan. A lack of
fucls dalta and pouwr undet slanding of Lhe 101le uf fite in
Lhe atea prompled teseat chets from Lhe Depdr Lwensl of
Conset valiun and Land Hanagement s Habiy iwup Slalion Lo
catt y oul a thiee weekh atud, in June 1784 Lu provide base
1ithe data. This surve, was nhol intended Lo be a detailed
atd long tertw bLivlogical sludy, Lul 1 ather, Lthe ubjeclive
Has to weasut e abd ubset ve field indicalors of Lhe past
fire 1egime and Lo develop ideas aboul sumelhing of Lhe
tale of fite in maintaining eculogical processes. We also
addr essed the guestion of Lhe Lhl eal pused Ly unwWwabled
Wwildfires tu boulh cunset valtion and landsicape values and Lo

foresl usets and adjacent land uWhel 5.
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2. CLINATE

Climate, vegelaliun and flie have a lunyg assuciation Iin Lhe
soull wesl. Climale effects Lhe fite pluhehebb uf ab alea
b, Lthe yuanlity of fuel available fw bur hing, Lhe sul face
burning candilions (such as fuel di yhess, Wind aspeed,
Lemperalw e, slabillly etc.), Lhe lenglh of Lime for which
fuels are dr, enougl Lo bury and Lhe likelilwod of

lightning caused ignilions.

Hel e, We liave caamined weleut vlugical tecuwr ds ol Hatt ogln
{(soulh of Dt;dhdl?), ptuvided L, LLke Buteau of Heleut ulugy,
Recut ds hiave been khepl since 1933 and al e sUsimal i2ed below
for lewmperaluie atd 1ainfall. We wele unable Lo uvblain

tecatds of wind slietnglh and diveclion for Uhis pet iud,

From Lhe figures belunw, it can Le secen Lhal Nal 1 0gin
experiences a stiongly Medilert ancarn Lypwe climale Wilh wWal w
Lo hot, dr y summel s and coul, wel winlel 5. The weali abhiual
tainfall (fur Lhe lasl S0 yearn) is 508 wiwy, Of which alwost
80% falls between Lhe wunlhs of Ha, and Sepleuwbes

inclusive. In suwmer, rain can be expecled Lo fall on unly,
2 ot 3 days uf each wunlth. This leaves a cunsidet able

pet lod uver sumwet for fuels Lo become vet y dr y, especially
given Lhe hout, dy y easletly winda eaper-ienced hete. Based
Ut eavetage cuhdilions over Lhe lasl S0 yeat s and Lhe g aphis
Iy figuwres 1, 2 and 3, we can eapecl Lhal Lhe Dt yaudi a
foresl fite secsoun, w Lhe period Jur ing which fuels ygy
Lurn, Lo Le the wmunths of Nuvewber , Decewber , Januatr 5,

Febt uat y, Match and Apt il.

P X
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The most severe fire weather will be e.perienced in
December, Januar,, Februar,, Harch and the earl, part of
April. This is an average fire season and will obviously
car, from ,year to ear. Even so, it is a considerabl, long
period during which fuels are likel, to burn. This period
Will te extended and will be more severe, in terms of
potential fire =severit,, in very dr, ,ears, (rainfall {400
mm) of which there ha.e been 10 in the last S50 ,ears. The
period nwill be shortened and les= severe in very, uwet ears,
{rainfall 2400 mm.annum) of which there ha.e been 12 in the

last 50 ,ear=.

On the tasis of the number of hot, dr, da,s= experienced in
Dr,andra fore=st, one would expect regular severe fire
outtreaks., Howe.er, this haz not been the case. The
occurrence and size of past wildfires in the region does
not relate well to weather conditions. Dry, conditions were
experienced in 1948, 49, 50 and there were major fire
protlems in those ,ears. However, as discussed in the next
section, this was largely due to human activitie= in this
period, and was aggravated b, the drought. The primar:y
reason for the paucit, (b, comparison with nwestern forests)
of large and devastating wildfires is the limited
availakilit, of fuels, (or .eqetation) associated with the

low rainfall experienced in this region.



2. [IRE HIZTORY
Methods

Fire histor, including wildfires and prescribed fires, was
obtained from records held t, the Department of CALM and
o.er the period 1938-1984. Prior to 1970, wildfire records
vere somewhat =ketch,, but provided some information about
fire occurrence, =ize, location and in mo=t cas=e=, cause.
Prescrited fires were marked in on annual bturning plans.
Theze plan= and aﬁ; other documented information (=such as
annual reports,, fire reports etc.) uere used to
re-construct the recent fire histor, of Dr, andra. Fire
does not confine itself to land tenure boundaries,so we
decided to examine all fires within a 20km radius of the
Dr--andra fire tower. This takes in all of Dryandra forest

and a considerable area of adjacent farmland.

3.1 WUildfires

2.1.1. Results

O.er the period 1238-1984, a total of 87 uildfires burnt
within a 20km radius of the fire touer (zee appendiz 1). A

summar, of wildfires over this period is presented in Table

1 telow.
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I&ABLE 1 A sumuat y Of Wildtires buthlhg withinh a 20kwms
tadius of Lhe Dt yandta fourtesl file Lower and fui
Lthe per lud 1938-1984.

No of wildfires which gtat Led it Dt yahdt a futest 7
EREQUENMC, * * . " " " ptivale pruoperty 67
.o . . . " ulhel atl eas 9

TOTAL WILDFIRES a7

No of wildflies which alatbted gulzide Dr yandt a

SOURCE forest but which Lutnl inbty Dt yandra foresl 29
No of wildfires which Rurnt uul wuf Dr yandrg into
wivate piopei Ly 0

Avel age slze of wildfite whiich glat Led in

D rahdra ful esl J0ha
Sl E Lat yesbt wildfite which glat led iy Dt yahdra forest 260ha
Largesl fite which burntl on pr ivale pi uper Ly 25530+ha
Avel ade Wildfite size Gu pt ivale i uper Ly S03hia
Cause of wildfirtems which slal ted in Dt yandt o fut est:
estape ftow conbtiaul buruing S
lightuing 2
ather 2
TOTAL 9
Tolal bvuwbe) of wildfires in Dt yaudi a 29
CAUSE Causes of gll wildfitres wilhin 20km tadius of fire tower:
pt ivate propel Ly clearing bur ns 39
har vesting aoper alions 18
locomolives 10

lightuing

escapes ftom F.D. conliul bulus
olthet: (billy fires, campers elc.)
unknow

"JJ-U@J-
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FIGURE 4 Total area hurnt by wildfire between 1938 - 1984
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3.1.2, Discussion of Wildljre Results

The number of wildfires in and around Dryandra forest over
the period studied, is very, low in comparison with other
forest districts in the higher rainfall, western zone. the
lesel of wildfire proneness of Drandra forest could be
rated as lou., It is not uncommon for western forest
districts to experience 20-40 wildfires each year. Of the
8 wildfires, onl, 2 started in Dr,andra. The remaining
fires =started in private propert. around Drandra. The
period 1944-1970 was the worst in terms of numbers of
wildfires and total area burnt b, uildfires (figure 4).
This nwas due to the vast amount of clearing and associated
burning off which took place after the war. Escapes from
clearing burns accounted for wmost wildfires in thics
period. Wildfires since 1970 were caused mostl, b,
harvesting operations on wheatlands. There ha.e been
consideratl, fewer wildfires and considerably, less area
burnt b, wildfires since 1970 (figure S). This is largely
due to a reduction in clearing burns (figure ), a greater
anwareness of wildfires, and better wildfire detection, and

suppression technigues.

Lightning caused wildfires in and around Drandra were a
rarit,; (at least over the period studied). 1In comparison
with other forested areas, Harrogin district had the lowest

incidence of lightning strikes (Tatle 2).
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There has been onl, 2 recorded lightning caused fires in
Dr,yandra forest since 1938. Ctteam locomotives also caused
man, earl, wildfires, but this ignition source has long
since passed. Ironicall,, the watering points and dams
constructed for these locos are now important for wildfire
suppression. Clearly the wildfires in and around Dryandra
forezt have been land use related (Tatle 1). Close
attention to the activities of adjacent landowners and
co-operation betueen farmers and the Department of CALM i=s
necessar: to minimize wildfire outbreaks. Currently, most
wildfires are caused b, harvesting operation, =so it would
te in the Departments be=t interects to offer fire
protection assist;nce b, wa, of training, advice and./or

resources to farmers who are carr,ing out an, burning or

har.esting operations. It would be mutually, beneficial for

Departmental staff based at Marrogin to maintain close
contact with farmers adjacent to Dryandra so that the
Department is informed as to when and where harvesting or
burning operations are about to take plare. HKnowledge of
which lands are under cropping will assist in planning
spring burning adjacent to private propert, and any, other
fire protection operation (herbicide =praying, clearing up
breaks, maintenance of water points, stag falling etc.).
Regular ®"good will”®” wvisits to farmers and forest users,
both adjacent to and within Drandra, will contribute to
wildfire prevention. Other points are discussed in the

zection - "Dr,andra Forest Boundar, Surve;,".

o~
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The higher proportion of autumn burning done during the
1?50's and 1?40’s was probably, in conjunction with clearing
turn=s carried out at this time. More recentl, (1270’s and
1980°'=) fuel reduction burning ha=s mostl, been carried out

in spring, although not entirel, {(figure 7).

It is difficult to evaluate the effectiveness pf past
prescribed burning (both edging and broadacre burning) in
terms of wildfire control, a= there have been major changes
in activit, on adjacent land, hence wildfire causes. Most
wildfires (prior to 1270) were caused b, clearing burns on
private propert,. Little or no clearing burn=z ha.e been
carried out since.19?0 (as all arable land has been
cleared!) and the incidence of wuildfires has dropped

mar kedls. Co-incidentl,, the area of broadacre fuel
reduction bBurning has increacsed. It i=s most likel,s that
the reduction in wildfire=s has been largel, due to a
cessation in clearing burns and to the establishment of
high walue wheat crops. The risk of high monetar, lo=ses
resulting from wildfires has seen the development of well
organized and well equipped bushfire brigades and a more

cautious use of fire on the land.

q, Boundaries and Fire Breaks
Hethod=

In order to determine the condition of firekreaks around
the perimeter of the main block, an extenczi.e field sur.ve;,

was carried out b, Marrogin Divisional =taff.
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The higher proportion of autumn burning done during the
1?90’s and 1%40's was probably, in conjunction with clearing
bBurns carried out at this time. More recentl, (1270°s and
1980°s) fuel reduction burning has mostl, been carried out

in spring, although not entirel, (figure 7).

It is difficult to evaluate the effectiveness of past
prescribed burning (both edging and broadacre burning) in
terms of wildfire control, as there have been major changes
in activit,y on adjacent land, hence wildfire causes. Host
wildfires (prior to 1970) were caused b, clearing burns on
private propert,. Little or no clearing burnz have been
carried out since.l9?0 (as all arable land has been
cleared!) and the incidence of uildfires has dropped

mar kedl.. Co-incidentl,, the area of broadacre fuel
reduction burning has increaced. It is most likel, that
the reduction in wildfires ha=s been largel, due to a
cessation in clearing burns and to the estabtlishment of
high ~alue wheat crops. The risk of high monetar, losses
resulting from wildfires has seen the development of well
or9anized and well equipped bushfire brigades and a wmore

cautious use of fire on the land.

4. Boundarie ir

Hethod=s

In order to determine the condition of firebreaks around

the perimeter of the main block, an e:itenzi.e field surve,

was carried out b, Marrogin Divisional staff.
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The survey, wacs conducted b, driving around the per imeter of
the main block and assessing the condition of firebreaks=
and the private propert, - Dryandra forest interface.
Otser.ations vwere made from points spaced at 200m intervals
along the perimeter and b, completing a multiple choice
questionnaire (see appendix 2). A distance of 50m either
cide of each sample point was assessed. Lengths of roads
and fire breaks in and around the main central block were

measured from 1:50,000 =cale maps.

4.1 Results

The perimeter of the central block is about 100km. A total
of 550 points around the perimeter were sampled according

to the questionnaire in appendix 2.

fippendizx 3 shows the breakdown of each 20 wvariables
examined. From thece tables (appendix 3), it can be seen
that 42% of the perimeter is surrounded b, land which is
used for wheat cropping and 49% is surrounded by pasture or
grazing land. Firebreaks are in place on both sides around
the entire perimeter. On 2% of the perimeter, the farmers=s
firebreak was within 2m of the fence and the Depar tments
break was within Sm of the farmers fence. In 10% of cases,
the Departments firebreak was up to 20m from the farmers
fence. 1In 28% of the cases, the land between the breaks
was wandoo forest with a grass, understore, and in 42% of
cases, the understore, was thick scruk. In 80% of cases,

grass grew on land between the brealks=s.
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About 5% of the perimeter regquires immediate attention to
bring it up to an acceptable firebreak standard. Of the
area of perimeter requiring immediate attention, 4&%
required spraying to reduce the grass cover. A further 25%
of the perimeter required both spra,ing of grasses between
the firebreaks and re-grading of firebreaks which had

tecome o.ergrown with scrub.

4.2 Discus=zign

There uere two readily identifiable t,pez of firekbreaks in
Dr,andra forest. The first of these were man made
firetreaks, where fuels had been physically separated to
form a bare mineral earth strip from 2m to SOm (in mallet
plantation) wide. the second t,pe of firebreaks were
natural features, particularly rock, breakawa,s and areas

of very low and patchy fuels.
4.2.1. an-made tfire aks

These rely on fuel separation if they are to be effective
in either stopping or slowing a fire or if they are to be
used to control fires by backburning. They must also be
trafficable as rapid attack is essential for quick fire
suppression. In and around Dryandra forest there are about

&00km of roads and tracks which also serve as firebreaks.
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Of these, about 300km occur within and around the central
block. This forest has a very high density of roading,
with most compartments being only 100-200ha. The largest
compartment is in the order of 350ha. the effectiveness of
firebreaks and tracks in stopping fire will obviously
depend on break width and fire behaviour. Most firebreaks
(2-3m width) would probably stop low intemsity fires
({300kW/m). Wide breaks (50m) may be more effective.
Firebreaks are more effective in stopping grassland fires
where intensities are usually lower than forest fires and
spotting is less severe. In comparisaon with higher
rainfall western forests, firebreaks in and around
Dryandra, where properly maintained, are likely to be far
more effective in stopping or slowing a fire run because:
i) fuels are generally light and patchy
ii) spotting is likely to be less intense and
firebrands will not be thrown as far due
to the lack of fibrous barked trees and the

low tree canopy.

4.2.2. Natural firebreaks

Much of Dryandra is dissected by rocky outcrops up to S-10m
wide. During this survey, there was evidence where rock
outcrops had stopped low intensity fires. 1In other
instances, low intensity fires were stapped by areas of low

and patchy fuel accumulation.
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These natural firebreaks would not stop a major headfire
run under severe weather conditions, but would break up the
headfire and slaw it down. Any moderation of fire
behaviour is advantageous to fire fighters. Due to the
high density of man made firebreaks, roads and tracks, it
would not be necessary to use natural features in wildfire
suppression but they could be useful in controlling

prescribed burn patterns under mild conditions.

S. Fuel Quanti nd Accumulation Rates

Method

To adequately measure the existing fuel quantity and to
define the rate of fuel accumulation in Dryandra forest, a
technique of stratified, grid point sampling was used. The
forest was stratified according to whether it was natural
forest or mallet plantation. In the natural forest, six
forest blocks were chosen for sampling. The choice of
these blocks was guided by a number of criteria:

i) known fuel age

ii) a range of fuel ages between the blocks

iii) adequate representation of fuel and

vegetation types.
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The size and location of these blocks is shown on the map
in appendix 4. Within each of these six blocks, a sample
grid was caonstructed and was either 100m x 100m or 100m x

200m,depending on the size of the block (Table 3).

The location of sample points in mallet plantation aimed at
covering the range of plantation ages (Table 3). Sawmple
points were located along line transects, and at SOm
intervals. Grid point sampling could not be used in mallet
plantations as each year of planting was often a narrow
tongue rather than a large block. The location of line
transects in mallet plantations is shown on the map in

appendix 4. Table 3 below summarises the sampling.

The age of fuels in natural forest was determined from
records held by the Department of Conservation and Land
Management. These records were verified in the field by
using visual indicators of'tine since last burnt, including
such things as charcoal weathering, extent of charcoal on
stems and logs, the diameter and height of coppice

regrowth, litter depth and scrub height.

Three fuel types were identified and measured. These werej
i) ground litter, which consisted of leaves and
twigs ({10mm in diameter) and tree floral
parts on the forest floor
ii) vegetation (live and dead) up to 2m above the

ground

iii) large (>10mm diameter) dead and downed woody

material (logs).
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JABLE 3. Fuel! sampling design - Dryandra forest.

NATIVE FOREST

- —— . WD W S S S S S s i e e e A

BLOCK BLOCK AREA No.OF FUEL AGES SAMPLED (YEARS)
No. NAME SAMPLED SAMPLE --------ccceccecmcccanaa-
ha POINTS 1 3 4 58 9 15 20 44 46
1 Skelton 140 79 X X X X
2 Smith 100 54 X X X
3 Frank .160 80 X X
49 Peters 60 30 X X
5 Bald 200 ?1 X
Rock
é Dryandra 100 43 X X X X
TOTALS 800 379

Plantation age(yrs) 23 36 39 42 45 446 47 48 50 51 TOTAL

No. of sample points 10 16 16 16 14 24 24 8 8 16 2249
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Grass fuels often found on the forest boundary were not

measured.

S5.1.1. Measuring Ground Litter

Ten guadrats (each .04m®) were randomly located within a
20m radius of each grid point. The litter depth within
each quadrat was measured from three depth readings taken
along a diagonal. All litter down to mineral earth was
removed from the quadrats and placed into paper bags.
Bagged samples were later oven dried, sorted into fractions
and weighed. "The litter was sorted asj

i) fresh leaves

ii) decomposing leaves

iii) twigs ({10mm diameter)

iv} bark and

v) floral parts.
Tree basal area (m®/ha) was measured from each grid point
and using a wedge prism (2x). The fuel age for the point

being sampled was also recorded.

5.2. itte urve

5.2.1. Euel Age

A wide range of fuel ages existed within and between the

studied blocks (Table 4).
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Blocks 1, 2 & S were thaught to have been areas which had
not been burnt for at least 46 years {(as long as records
have been kept) but sampling revealed that 34% of Block 1
had been burnt in the last 6 years. This area (34%) had
been recently burnt by edge burning to reduce litter fuel
weights around the perimeter of the block. These fires
were generally lit from a roadside and were allowed to burn
back into the block for a distance of 50-100m before self
extinguishing as fuels absorbed moisture towards evening.
Our sampling revealed that edge burns, on occasions ran up
to 200m into Block 1, but mostly burnt 20m-100m in, g9iving
a discontinuous ;nd patchy edge burn effect. Block 2 also
contained a range of different fuel ages, each
corresponding to edge burns. Generally, edge burning under
drier conditions in autumn resulted in fires burning deeper
into the forest than was anticipated. There was no
evidence of Block 5 having been burnt since records were

kept (Table 4).

Most of Block 3 (89%) was burnt under dry conditions 4
years prior to the study. The remainder of the block had
not been burnt for 44 years. Likewise, most of block 4
{77%) was experimentally burnt 3 years prior to this study
and under dry conditions. Fuel age in Block 6 was variable
(Table 4), probably as a result of frequent edge burning.
0f the 6 natural forest blocks studied, 34% aof the area had

not been burnt in the last 44 years.
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This stud;, also highlights the swall gtain wosaic of fuel
ages which has resulted from edge bLurning in Lhe pasl and
the patchy resulls of more 1 ecent L vadact e fuel 1educlion
burning under cooul, woist condilions. Wherte firtes wete 1it
under dry conditions in suwmet ot auluwn, Lur ning was

vit tually complele.

IABLE 4° Fuel age by % atea, it each Lluck.
FUEL BLOCK HUINBER
AGE e e e m e w s wie A e @ e SEE SR
“EARS 1 2 3 | S é ALL

BLOCKS

1 2 o 0 0 G 20 3
3 0 0 V) 77 0 20 17
3 16 0 89 v} 0 o 19
S 15 0 v O 0 8 4
8 0 42 0 0 v 12 10
? 0 34 0 0 v o é
15 0 0 0 o o 40 v
20 0 23 0 0 o 0 4
44 0 0 11 o o o 2
14 66 0 0 23 100 v 34
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SR 2 Ground Litter Fuel Quantit,

The quantit, of ground litter fuels ranged from 0.2t.'ha to
S52t.'ha (Table S). The hea.iest gquantities were found in
mallet plantations, which had not been burnt since their
estaklishment. Heav, fuel quantities were also found in
natural forest unburnt for 446 ,ears. As to be e.pected,
forest most recentl, burnt carried lightest fuels. From
Takle S it can be seen that fuel quantit, varied
considerabkl, within Elocks, e.en where fuel age remained

constant.

Block 5, which has remained unburnt for 44 ,ears, carries
less than 8t ha of ground litter fuel o.er about 40% of the
total area. Frequenc, distribution of ground litter fuels

are shown in figures 8 and ¢ below.

Tatle & telow contains the mean ground litter fuel
quantities and variabilit, for each age mallet

plantation.

It is clear from these data that ground litter fuel
quantit, is variable and not well described for a forest
Elock using an arithmetic mean. It iz also clear that,
generall,, fuel gquantities are low and are dependant not
onl, on the time since the last fire, but on tree
stocking. Ground litter quantit, and the time since the

last fire (or fuel age) were related b, the equationj
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Equallion 1:
{lugsolillter wWeightlt/ hal)-.S%(ludiolillet agel catl]
-0.0%

R=<=G. &0

Cuhisidel abll y wut e val inbllil; in ground lille: quuutiL,v Has

accounted for by Including liee Lasal atea in Lhe equatiot:

Equation 2:
(]‘._I':lgoljtlc"l' qudhtlLy'[t:"in]}-—ci-::fClud;oliLL:t :&ﬂ:‘[/l’:]j
10,325 Lazel ot zalw®. hal)

. 1G

T e e e i

Equaltion 2 is It aphed in ?i;#(: 10 Lelunw. These equalions
(1 & 2} huld equally well fuor Lolh nalutal fotesl atd fui
mallel plantalion. Hallel plantalicis usuall; catt
heavier fuels becauzse of Lhicit higher and wmoie ubiful w
Lasal atea. Fut a giveti Lazsal atcay Lhe tale uf littes
fusl accuwulalion Was similal, t1egdatdleas uf Lice species.
ntcumblalion tales ptesenited het e du wol acituunt ful

addilivhel fuels resulting frow Lhinning in planlalivns.
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TABLE 5: Leaf litter fuel loadings for blocks studied.
Blocks 20, 30 and 40 are mallet plantations

{good qualit,).

1 o.08 7.0 142.0 1.03 0.7 42.9
= 4.29 20.54 21.4 0.61 0.2 21.4
3 3.95 5.4 2.3 0.3 0.4 ?.-
4 3.11 3.31 8.3 0.3 0.6 8.9
S 12,05 5.5 e o 0.87 0.2 7.2
20 13.25 854.7 2.0 0.84 3.1 35.0
30 15.28 7.1 20.3 puy = 4.0 24.3
140 20.43 29.4 4.4 1.5& S.9 U
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JABLE &: HMallet (E,ast)ingens) plantation ages and ground

litter weight statistics.

PLANTATION MEAN WT. MAY WT. VARIANCE STAMDARD

AGE {T/HA) (T/HA) ERROR
(YRE)

o5 8.8 18.3 20.0 1.58
36 13.4 24.3 51.6 il
a9 " 18.1 31.9 4>, 2 1.70
42 22, 52.4 164.1 a.o
a5 15.8 35.9 49.8 1.8>
a6 10.8 a2.¢ 7.4 1.67
a> 15.1 a4q. 1 8o.8 1.84
a8 1.6 28.8 29,1 2.30
50 12.2 23.& 41.0 2.30

51 15.8 45.14 2.4 2.51

S - e W e e M e e e RS e e e e e e e e e e e e e SN e e e e e e s e e e e e =
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FIGURE1(G: Leaf litter accumulation rate for various forest Lypes

22 - karri
20 A
18 4
16 -+ jarrah
DRYANDRA FOREST
14 basal area(b.a.)
20 mz/ha
LITTER 12
WEIGHT
(ce/ha) 10
8 4
b.a.
6 10 0/ha
- b.a
4
sz/ha
2 4

T T T

2 4 6 8 10 12 14 16 18 20 22 2 26 28
TIME (years)

The mean tree basal area for natural forest blocks was
found to ke 8.2m™’ha. However, like ground litter
quantit,, tree basal area, hence tree canop, cover, varied

considerabl, (Tabkle 7 and Takle 8).
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JABLE 7! Tree basal areas (m®’ha) for & of the stud, -

blocks. Blocks 20 and 30 are mallet plantations.

BLOCK MEAN BASAL YARIANCE MAYIMUH MINIMUM
No. AREA
(M2 HA)

1 10.5 1a2.4 34.0 2.0

o 2.8 34.0 21.0 2.0

5 2.0 12.0 15.0 2.0

6 3.8 3.3 &.0 2.0

20 14.3 15.5 19.0 8.0

40 12.1 14.4 18.0 3.0

e em A e en s e e e R S e e e e e e e e e T SR S S M e e e e R e R e e e e e S e e A W e e A e e e e e e

TABLE 8: % area of tree basal area for 6 blocks. Blocks

20 and 40 are mallet plantations.

e i I T S S

BLOCK HMo. BASAL AREA (m®/ha)CLASS
0-5 5-10 10-1S 15-20 20-2 25t
1 18.9 45.9 24.3 2.7 5.4 iy
2 21.7 39.8 26.1 13.0 1.3 0
S 25.0 146.4 14.3 14.3 0 0
&4 A 28.46 0 0 0 o
20 0 16.7 50.0 33.3 0 o
10 11.8 91.2 35.3 11.8 0 0
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un i ‘ el St

The ground litter beneath the smooth barked eucal,pt

forests which t,pif, Dr jandra,

densit, than ground litter

forest

LITTER
WEIGHT
(t/ha)

FIGURE

20

16

14

is of a much higher bulk
in the higher rainfall jarrah

(figure 11).,

11: Litter weight/depth relationship for Dryandra forest types

and for jarrah forest

Dryandra forest types

(R2 = .85, 120 samples)

< jarrah forest
o

~

.\*izsfé b g 10 12 14 16 18 20 22 24 26

LITTER DEPTH (mm)
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The proportion of decomposing leaves (duff) increased with

increasing total ground litter quantit, and according to

the relationship graphed in figure 12.

When the ground litter guantit, exceeded about 10t/ha,

fresh leaves comprizsed onl, about 12-15% b, weight of the

total. The remainder consisted of duff and wood, material

including bark, twigs and capsules.

%
BY
WEIGHT

FIGURE 12: Proportions of leaf litter with increasing litter wéights
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TOTAL LITTER WEIGHT (t/ha)



36

The high bullk densit, and the relativel, high component of
weathered and vwood, material in the ground litter would
probabl, cause this fuel t, pe to be less flammable than
equivalent fuel t)pes in the western jarrah forest. It is
reasonable to assume that fires burning in this fuel t,pe
would not be as fast moving as fires in jarrah forest
litter fuels under the same conditions. However, under dr,
conditions, the after burn time or smoulder ing combustion
of wood, material would bte considerabl, longer even though
less fuel would be consumed in the flaming zane. 1In effect
this would mean that the available fuel factor, or fuel
which burns in the flaming zone, would te considerabl, less
than the total fuel quantit,, even under dr , conditions. A
longer duration of smouldering combustion would probabl,

cause a higher le.el of damage to tree boles and to

segetation under dr, fuel conditions.

5.2.49 Forecasting Ground Litter Accumulation

Due to the highl, variable rates of ground litter fuel
accumulation, an average accumulation rate or an aver age
quantit, does not reveal much about the condition of ground
litter fuels in a forest block in Dr yandra forest., Table 9
telow is an e.ample of ground litter quantities to be
xpected over time for a natural forest block of some

150-200ha.
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TABLE 2: Likel, fuel loading with time for a t,pical
Dr,andra forest block of 150-200ha (natural

forest)

e s e R e R R e e e e e T e A A A e AR M e e e e e e e e e e e = e e e e e e e

FUEL S0% OF THE 20% OF THE 20% OF THE 10% OF THE MEAN

AGE BLOCK WILL BLOCK WILL BLOCK VUILL BLOCK WILL WT.

{YRE) CARRY: CARRY: CARRY: CARRY:

2 1.6 2.3 1.2 1.4 2.1
q 2.9 3.3 1.8 6.4 3.1
& 2.9 1.1 2.2 7.9 3.8
=] 3.4 .7 2.6 ?.3 1.4
10 3.8 S.3 2.9 10.4 5.0
12 4.2 5.9 3.2 11.4 5.9
14 .4 b.4 3.5 2.5 5.9
14 9.9 &.9 3.8 13.4 6.9
i8 5.2 7.3 4.0 14.2 5.8
20 5.9 Ter 4.2 15.0 T.2
22 5.8 8.1 4.4 15.8 Teb
24 6.1 8.5 4.6 1.6 8.0
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5.3.0 MHeasui ing Dead and Downed Wood, Fuels (loqgs)

Method:

The quantit, and size of logs and wood, material }10mm in
diameter was measured at each grid point pasition and over
20m using .an Wagner’s line intercept method. Logs

intercepted L, the line transects were tallied into one of

8 diameter classes (see Takle 10).

Results

The quantit, (t/ba) and occurrence of logs was generall,
«er , patch, and generall, low b, comparison with the higher
rainfall western forest (Table 10). Plateaus which carried
a heavier stocking of jarrah trees (such as was the case in
much of Block 1) carried higher laog loadings. This was
largel, due to debris remaining after logging. Foarest
o.erstore,, fire histor, and land use were all factors
instrumental in dictating the frequenc,, loading and size
of logs on the forest floor. Recentl, burnt blocks (3 t4)
shovwed a marked reduction in the weight and frequenc, of
small diameter wood (10-7Smm). This material was protabl,
consumed in the recent fires and has not ,et
re-accumulated. The quantit, of wood, material in mallet
plantations was not significantl, different to that in
natural forest which had not been logged or burnt for 20

,ears or more.
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Where the clearing burns on mallet plantation sites were
incomplete, then greater quantities of log material were

encountered.

The quantit, and frequenc, of smaller diameter wood,
material in blocks which had not been burnt for man, ,ears
{(>20 ,ears) was similar to western jarrah forest which had
not been burnt for about 6 ,ears. The rate of accumulation
of wood, material in Dr s andra (in the absence of logging or
other man-caused disturbances) is commanl, slower than in
the western jarrah forest. It is also possible that the
rate of breakdown b, ~,lophagous invertebrates is much

greater in Dr,andra.

The quantit, and frequenc, of wood, material is
sufficientl, low not to be considered as a fuel likel, to
influence fire behaviour. The low occurrence of large logs
is protabl, ad.antageous in that mop-up costs following a
fire would be minimal. A negati.e aspect of the low
occurrence of logs is in the importance of logs faor shelter
for animals such as the numbat. From observations during
this surve,, all logs with a sufficientl, large diameter
hollow, had or were being used b, animals, probabl, b,
numbats. While infrequent moderate intensit, fires can add
to the log suppl, b, burning douwn trees, frequent firing
(6-12 ,ears) under autumn conditions could seriousl,
deplete the suppl, of suitable habitat logs over several

totations.
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IABLE 10: The welght (t/ha) of douwhed wooudy material, by dianeter
slze class, for each study block. % frequency is the % of
polnts at which Lhis size class vccurred (Blocks 20,30 and

40 ar e mallel plantatlions).

---.--—-——.—...-.-.--—-——-uu-.--.—_--.—-...._-——-......-—-.-‘...-.-—_-—-..4.——__-.-..--_--.__---..—-_..-..

1 Mean wt. 1.4 1.8 2.8 2.4 2.7 2.8 2.8 6.2
Max wt. 5.2 9.0 19.2 23.5 28.8 56.4 77.0 186.0
% Freq. 98 77 34 27 20 11 S S
2 Hean wt. 1.4 1.3 1.3 l.6 2,3 1.0 1.4 5.7
MHax wt. 6.4 11.7 9.6 13.1 28.8 18.8 38.0 197.0
% freq. 94 435 33 oS4 19 S 4 S
3 H&dn “t. 0-9 1-" 1-1 1-0 0-9 0-4 019 =
Hax wt. 3.6 9.0 12.0 18.8 19.2 18.8 38.0 -
% freq. 20 a3 25 9 7 2 2 0
4 Hein “t- 0-5 0.9 0.9 0199 2-9 2-5 3-9 =
Hix “t- 1-8 7.2 7.2 14-1 19-2 18-8- 38-0 =
% freq. a5 45 26 13 20 13 10 0
S Hean wt. 2.1 1.9 1.6 1.1 1.1 0.8 2.0 B
Hax wt. 11.6 9.0 7.2 13.1 19.2 18.8 38.0 B
% freq. 98 73 34 19 10 3 é 0
20 H&dﬂ “t- 2-7 2-4 2.1 1-0 1-4 1-5 6.5 513
Hak. HL- 9.6 11.7 21-6 4-7 28.8 18.8 77-0 15410
% fieq. 97 a1 32 21 7 e 15 4
30 He‘" Ht. 0-9 o-9 0.4 0.5 0.5 . 3-2 7-"‘
HH‘A “t. 4-0 7-2 "’.8 9.4 9.6 . 77.0 98.0
% freq. 95 L 12 10 S 0 ) 10
40 'h‘rl utl 2-0 1-2 1-2 0l6 °¢5 = 2-0 =
"ax Hl.- 5-8 6.3 7-2 4-7 9-6 - 38.0 =
% freq. 94 5SS 39 13 S v} S 0
ALL Mean wt. 1.6 1.5 1.3 1.1 1.4 1.0 2.8 3.1
PLOTS Max.wt. 11.6 11.7 21.6 23.5 28.8 Sé6.4 77.0 197.0
% freq. 91 40 32 17 10 S é 3
WEST. Mean wt. 0.8 1.7 3.5 S.8 2.0 15.3 4.2 8.0
JARRAH Max wt. 3.0 6.3 24.0 23.5 76.8 75.2 36.8 73.8
% freq. 97 75 99 43 39 16 44 35

m——_-..-.-——---—_-._-.-.-..---——-.-.-—_-.-_—_..-q._----.—..—-_-.-...-—.._....._-_-...——_——-.—---..._



Vegetation maps were produced by the Forests Department in
1937. Mapping was based largely on overstorey species. In
this study we have re-surveyed vegetation with equal

emphasis on understorey species.

Hethods

At each of the grid sample points described earlier, all
woody plants within a 20m radius (including trees) were
recorded and éiven an abundance rating (after Havel, 19764).
A computer program was used to identify links between
species, aor to identify which species most often occurred
together or in association. Vegetation clusters, orltypel
were then sampled for fuel characteristics. Four g9rid
points were sampled in each vegetation type. Each sample
consisted of:
i) visually assessing the average height of
vegetation in a 10m radius around the
sample point
i{) visually assessing the projected per cent
ground cover of vegetation
iii) cutting out and bagging all vegetation
within a 3m x im plot
fv) oven drying each bagged sample to

determine biomass
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The final clustering analysis produced 10 vegetation types.
These types can be.divided into 4 main categaries, based on
landform (after Burbidge). The 4 readily identifiable
landform units and most comman vegetation found on these

units were:

1. Lateritic landforms (Plateaus)
These are uplands found at the back of the breakaways.
Often the soils are yellow sandy gravels on gently
undulating plateau remnants. Vegetation is variable, but

for our purposes, three types were recagnized. Often,

these types formed ecotones and were naot easily separated.

teritic i ¢ This type consisted of
associations of Dryandra nobilis, D.armata, Petrophile
hetrophylla, P. diversjfolia, /sphelia if s
Davesia rombifaglia, trifuri ta, Cas i ili

and with a sparse overstorey of marri, jarrah and powder
bark wandoo. Biomass sampling intensity over tﬁe range of
this vegetaitan type was too low to enable biomass
production with time to be determined. Table 11 summarizes
the weights, ground cover and height from the limited
number of samples taken for all vegetation types. Biomass
versus age since burnt is shown in figure 13,

Lateritic veqetation type 2! This type is usually
associated with less gravelly uplands, consisted of species
such as D.carduacea, Adenanthos cyqnorum, Bossiaea
eriocarpa, Hakea r i ia, i ul 1 » Grevillea
tenuiloba, Petrophile serrurige, Melaleuca polrqaloides

with a sparse
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FIGURE 13: Biomass v's age since last burnt for 10 vegetation types
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overstorey of jarrah, some marri and/or powder bark wandoo.

Lateritic vegetation type 3! Usually found on the poorer

soils. This type is often described as the mallee type as
there are few or no single stemmed overstorey trees.
Species include Eucal yptus drummondii, Leptospermum
erubescens, Petrophile ericifolia, P.serrurijae,

M. polygaloides, P.biloba, Dryandra nivea and Grevillea

armigeia.
Slapes breakaways (pediments)

Breakaways 9give way to slopes of varying degrees of
steepness. Soils on steep slopes below breakaways are
often very gravelly, whereas the gently sloping pediments
contain variable guantities of gravel in grey/brown sandy
loams. Vegetation most commonly associated with these
slopes arej

Slope veqetation type 4: Brawn mallet (E. astrinqgen) often

aoccurs in pure, even aged stands with little or no

understorey and immediately below the breakaway. On the
more gentle slopes and less gravelly soils, brown mallet
may occur with a smattering of wandoo or paowder bark
wandoo. When this is the case, then a sparse understorey

of sandplain poison (Gastrolobium microcarpum) or

Bossiaea eriocarpa may be present.
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Slope vegetatign type S: Usually occurs further downslope

of slope vegetation type 4 and on yellow sandy soils. Mast

common species include G. microcarpum or (G, trjlobg,

G. spinosum., G. parvifplium), Astrolowa ciliatun, Dianella
revoluta, with occurrences of Acacia alata, G.platrpada,

and B.penduncularis. Powder bark wandoo is the most common

overstorey, but occurrences of wandoo and/or brown mallet

are not uncommon.

Slope veqetation e 6 This type occurs further down
slope on deep yellow duplex soils flanking valley floors.
Mastly, this iype consists of an overstorey of sandplain

poison and short grasses.

Alluvial Sails

Two vegetation types were identified on the white alluvial

sands.

Alluvial vegetation type 7! Species include Leptogpermum
grubescens, 1 ymma ustifolium, Melaleuca uncinata,
Mesmoleana uncinata, Petrophile media, Santalum $R.,
Congspermum sp., G.reticulatum, G.microcarpum with sparse

occurrences of marri and wandoo.

Alluvial veqetation type 8! Associations of Calothampus

guadrifidis, D.fraseri, Hakea undulatu, G.micr rpum.

There is usually little of no overstorey, but there may be

pccurrences of marri, wandoo or Eucalyptu 1 .
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Valley Floors

Valley floor vegetation type 9: Sand underlain by

clay-loam. Mostly wandoo woodlands with a grassy

understorey. Jam (Acacija acuminpata) is often found on

these soils.

Granite Soils

Granite soil vegetatjgn type 10: Rock oak (Casuarijna

huegliana) occurs on granitic soils near granite outcrops.

These pure stands often had a sparse understaorey of sedges.

Discussion

From figure 13, it is obvious that sampling intensity was
inadequate to cover the range of vegetation types and ages
since last burnt, combinatians. The ohly reasonable
pattern to emerge was for the biomass increase with time,
for vegetation type 1. Here, biomass levelled off after
about 20 years. Overall, scrub weights and increments were
very low. There were only 1-3t/ha of scrub on most

sites. Vegetation type 1, after 20 years, carried about
6-7t/ha. These weights include both living and dead
vegetation. D.nobilis retains dead leaves on the plant and
in old thickets (>20 years) dead leaf material could
comprise up to 30% of the total fine fuel (<{émm diameter)
component, Vegetation type 3, the mallee scrub type, was

the heaviest and most dense (figure 13).
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Scrub as a fuel is probably only significant on the
lateritic landform vegetation types (types 1,2 & 3).
Moderate to high intensity experimental fires in these
types, particularly types 2 &k 3, praomoted a rapid
regeneration of dense scrub which reached a weight of
almost ét/ha, 5 years after the fire. Generally, scrub
regrowth fallowing fire was very slow, being somewhere
between 0.1 - 0.3 tonnes/ha/annum. Vegetation types 1 & 3
could carry fire even under cool conditions, providing
winds were strong. Under warm, dry conditions, these scrub
fuels generate severe fire behaviour (see figure 14

below). The érassy understorey on slope and alluvial types
could readily carry low intensity, but often fast spreading

fires.

4. Fire Behaviour

While the behaviour of fire in Dryandra forest fuel types
was not studied here, we present a general discussion of
the likely fire behaviour based on our knowledge of the
physical fuel characteristics, the climate and weather of
the region, the lie of the land. We also include limited
research carried out by McCarmick on the behaviour of fire

in D.nobilis thickets.

6.1 Fuels

Four basic fuel types were recognized. These were:

i) simple ground litter fuels, as found beneath
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mallet stands (natural and planted), casuarina groves and
wandoo and powder bark wandoo slope vegetation types (as

discussed earlier). Here, ground litter is the dominant

fuel type and will regulate $ire behaviour.

ii) scrub fuels, such as are found on the lateritic
landforms vegetation types. These include vegetation types
1,2, & 3. Generally, these types carry only light and
patchy ground fuels and fires will burn predominantly in
the aerated scrub component.

iii) duplex fuels, consisting of baoth a layer of ground
litter fuel and a second tier of aerated, scrub fuel.

iv) grass fuels, mostly found beneath wandoo woadlands

and adjacent to farmland.

These four fuel types form a patchwork over the total
forest area and generally follow the landform units as
mapped by McArthur. Together with the patchiness of fuel
ages (hence fuel weights), fire behaviour is likely to be
highly variable and fires would probably burn in tongues,
following the most flammable fuel types and heavier fuels.
This effect would tend to be less obvious as surface
burning canditions (fuel moisture, wind and RH) became mare

severe and as fires became large.

Fires burning in fuel type 1, ground litter fuels, are
likely to behave primarily as predicted in the "Forest Fire
Behaviour Tables for Western Australia®. The higher bulk
density, generally low fuel weight and patchiness of the

fuels here, would cause fires to travel slower and with
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lower intensity than equivalent age fuels in western jarrah
forests burning under similar conditions. Further research
is necessary to confirm this and to improve our knowledge
of fire behaviour in Dryandra forest. Scrub fuels (fuel
type 2) present the most flammable fuel type in Dryandra.
The following description is taken from McCormick (1977)
"It is characteristic of this scrub species
(D.nobilis) that it retains its dead leaves on its branches
for a number of years, thus providing a "fuel bed" at about
1-2m above the ground. It is this aerial fuel that carries
fire. There is little or no ground fuel. Fire can
progress throﬁgh the scrub crowns only when fanned by
strong winds. A brief drop in wind causes the fire to go
out. Dryandra scrub does not lend itself to ignition by
spot fires. Line fire is a superior technique. Winds must
be strong (>4 kph near ground or >25 kph tower). Because
the dead leaves are well aerated, Dryandra scrub will burn

throughout most of the year.

Figure 14 (after McCormick,1973) illustrates the rate of
spread/wind relationship for D.nobilis thickets. While
these thickets can exhibit severe fire behaviour, they are
localised and rarely extend for more than several

hectares. Fire run would be short and sharp.
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FIGURE 14: Rate of spread v's wind speed - fires burning in 26

year old Dryandra nobilis thicket (after McCormick)
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7. Vegetati i t Fi
Methods

Simple measurements and observations af the various ways in
which different plants regenerate and grow, can provide

information about past fire regimes.
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In this study, we were not able to examine all species and
communities. Instead, we selected a number of species
which we deemed to be important in terms of their
uniqueness, abundance, distribution role as food and

shelter for animals, and their fire sensitivity.

Initially, all species recorded were simply rated as

i) rootstock species

ii) non rootstock species with hard seeds

iii} non rootstock species withaut hard seeds

This covered most of the range of waody shrubs and trees

dealt with here.

We made observations and took some measurements of fire
sensitive (non-rootstock) species which form pure stands.
These included poison thickets (G. micrgcarpum), natural
mallet stands (E. astringens), Dryandra thickets (],
nobilis) and rock oak stands (Algcasuaring hueqliana).

Some 16 poisan "thickets®” covering a range of burning ages,
were destructively sampled. All plants within a 5 metre
radius of a known grid point were cut off at or near ground
level and the diameter of each stem measured. Growth rings
{assumed to be annual) were counted after preparing stem

crass sectians,
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The objective was to determine the age/size class structure
of thickets and relate this to fire history. Many peaple
have observed that poison bush is readily killed by even
mild fires, but "hot® fires have promoted the regeneration
of dense thickets from hard seeds buried in the soil. It
has been reported that thickets cannot develop in the
absence of "hot" fires and that mild spring fires kill
mature plants but do not encourage any regeneration. If
this was the case, then we would expect poison thickets to
be pretty much even-aged.

Other species pure stands examined were mallet, rock oak
and dryandra. Here, we simply aobserved the respaonses tao
fire of these species (from experimental and operational
fires) and again, destructively sampled to make annual ring

counts to describe papulation age class structure.

Results and Discussion.

Contribution of Life Forms.

Figure 15 contains a comparison of life forms for various
forests. The data for Dryandra farest are 100 or so of the
more gbvious plant species, so are certainly nat
comprehensive. However, it does reveal differences in life
form structures, probably largely due to climatic
variation. Fire, climate and vegetation are undoubtably

linked.
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FIGURE 15: Contribution to vepctation by various
life torms.
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The lower representation of fire tolerant woady rootstock
species and equal high representations of both fire
sensitive classes of species, indicates again, that fire is
infrequent to this forest. It also suggests that
successful regeneration of fire sensitive species is most
likely following summer or autumn fires of moderate

intensity.
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Frequent, mild fires in spring may kill the parent plants
{of fire sensitive species) but may not produce conditions
suitable for viable regeneration (such as adequate soil
s50il heating, remaval of litter layer, "ashbed®" effects
etc). If the freqﬁency of any burning is less than the
time taken for species to reach flowering age and to build
viable seed stores, then again, these species will be
disadvantaged. Rootstock species will be favoured by
frequent (say <15 years) firing. Very frequent burning (2

- 5 years) will encourage the development of grasses.

7.1 Age/Size Class Structure of Poison Thickets.

FIGUAL 1641 Relativnship Betwrrn Stem Dismetor Measured Kear Ground
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TABLE 11: Summary of the Structure of some Thickets of
Poison bush (Gastrolobium species) in Dryandra Forest.

Alive Plants

Dead Plants
Per Sample Plot

% Ground Cover
Per Sample Plot

Height of Thicket
Per Sample Plot

Burn No. of

Age Sample

(yrs) HEots Mean Max S.E. Mean Max S.E. Mean Max S.E. Mean Max S.E.
3 10 4.0 14 1.4 2.0 7 .73 7 30 2.1 6 1.2 0.09
4 49 20 55 5.2 1 6 = 18 60 3.3 6 1.4 0.06
5 2 17 27 .5 1 1 - 36 80 22 .4 1.2 1.4 0.115
8 5 3 6 .8 8 18 2.4 10 20 3.0 6 .8 0.1
9 6 5 12 1.6 8 23 4.9 16 30 3.9 7 .8 0.09
18 9 8 15 1.4 4 6 1.2 18 40 3.6 1.2 1.6 06.07
20 3 5 6 1.0 4 2.5 47 60 13.3 1.3 1.8 0.29
44 5 5 9 1.5 8 8 .5 12 25 4.3 6 .8 0.1
46 80 5 57 .8 3 11 .5 12 85 1.4 9 3.0 0.05

Combined 146 8 57 1.1 4 23 .5 14 85 1.1 8 3.0 0.04
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We were able to determine a reasonably good relationship
between the diameter of poison bush stems (near ground) and
growth ring count, which we assumed to be annual rings

(Fig 1éa) (R® = .69). On the basis of Lhis relatianship,
some plants were aged at 55 years. Ring counting to
determine age was cross checked against known thicket ages

(from known fire events) and was found to be within 10% on

most counts.

Poisan bush does not necessarily farm even-aged thickels
(figure 18) and there is no clearly definable single
explanation for the development of poison bush "thickets®
or occurrence. Most of the 16 thickets studied were
different in age/size class structure, density and spacial
continuity. There was no clear relationship between time
since fire and thicket characteristics., In same instances,
experimental "hot® fires promoted the development of
"even-aged®” thickets, but not in all instances. Often,
even after a "hot" fire which killed the plants,

regeneration was poor ar non-existent.

*"Cool" edge burns trickled around amongst thickets and
killed a proportion of the mature plants. In some
instances, these fires promoted regeneration, but mostly,
regeneration was poor or nat at all. The high incidence of
*dead” plants appearing in burn ages 8 & 92 (Table 11) is an

example of this.
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Poison plants on sites which have not been burnt for 44 -
46 years contain senescing individuals, young regeneration
and a range of ages in between. Fire is not essential to
regenerate these thickets, but we believe summer or early
autumn, moderate intensity fires can create a dense,
vigorous even-aged thicket, providing there is adequate
seed stored in the soil and providing regenerates are not
browsed. Results of past research indicate that "hot*
fires are "hit and miss® in terms of regenerating dense

poison thickets.

Examination of thickets and the growth aof poison plants in
mallet plantation (see figure 146) reveals that thickets do
regenerate in the absence of fire, but the amount of
regeneration is low and its growth rate is slow. Given the
longevity of these plants (about 40 - 55 years) and their
prolific seeding habit, this is not a problem, providing
losses due to seed eaters, fire, grazers, or whatever, are
not higher than the rate of recruitment. Thickets which
regenerated following the establishment of mallet
plantations have collapsed and died out completely where
the stocking of mallet is high (basal area >12 m®/ha).
Where mallet has failed, then generally the thickets have
succeeded. Poison bush prefers to grow in an apen,
woadland forest, unimpeded by eucalypt leaf litter,

overstorey canopy or root systems.
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An overriding feature of the regeneration and development
of poison bush is soil type. Most species of poison bush
have a strong preference for the slopes belaw breakaways
and on sandy snils near valley floors. Individuals can be
found further up slope near the breakaways and even behind
breakaways on the lateritic soils, but thickets develap

best beneath the open wandoo and powder-bark wandoo flats.

7.2 O0Observation of D. nobilis.

This thicket forming species occurs aon laterite soils
behind breakaways. The species is relatively long-lived
(50 - 60 years), is non-lignotuberous and fire sensitive.
For regeneration, it relies on seeds which fall from papery
capsules. During a fire, the seed in the capsules is

" usually burnt, and seedlings regenerate from seeds aon the
ground and in the soil. Dryandra thickets carry aerial
fires, there is little or no ground fuel to support a
ground fire., Generally, seeds on the soil surface are able
toisurvive the fire. Most of the fires heat is directed
upwards in convection. As with poison bush, dryandra
commonly occurs in even-aged thickets, but not entirely.
The age structure of the population is a function ﬁf a
number of environmental factors, including fire. We
observed that dryandra was generally very slow to
regenerate in the absence of fire. In some instances,
there were no visual signs of regeneration following fire,
but in other cases, we observed prolific post fire

regeneration,
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As with poisan thickets, there are many possible causes for
variability in post burn regeneration, including quantity
of viable seed, seed bed and climatic conditions, grazing

and browsing, pressure etc.

7.3 Observations of Mature Mallet Stands.

Mallet is an extremely fire sensitive tree which grows in
pure, even-aged stands. The smaoth bark is very thin
{maximum measured = S5 mm) and is shed annually. Shed bark
accumulates at the base of the tree which assures that the
tree will be girdled and killed by even the mildest of
fires. It has no rootstock. A continuous and often deep
ground litter fuel guarantees that any fire will kill most
of the trees. This litter also suppresses any regeneration

between fire periods.

There is a massive and synchronized seed release from woody
capsules following fire. Seeds fall onto a receptive seed
bed and usually results in ®"wheatfield®” regeneration. Many
plants are suppressed and die as the stand develops.

Mallet flowers sometime around age 12 - 14 years. By
taking stem cross section from one particular stand, we
were able to piece together the fire history over the last
80 years or so. Ring counts were made on a veteran tree, a
dead stag and several young regrowth trees. The veteran
tree, one of only 3 surviving on this site, was aged at
somewhere between 7?5 - 80 years. Its d.b.h.o.b. was 25 cm

and bark thickness ohly 5 mm.
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This tree was fire scarred at age 50 years. The same fire
killed almost all other trees in the stand {as evidenced by
stags) and caused the regeneration of the existing stand,
now aged about 25 years. The fire history for this site
then isj a fire somewhere around 1905 - 1910 and the most

recent fire, 1955 - 1940.

7.4 Observations of Rock Qak.

Like mallet, this species is extremely fire sensitive and
forms pure stands. It will regenerate from capsule-stored
seed following a fire which consumes all ground fuels but,
as with other species mentioned, there are many factors
determining whether post fire regeneration will succeed or
fail. The species (as with most) will regenerate in the
absence of fire providing there has been some form of soil

disturbance and opening up of the canopy.

8. Poison Thicket Seed Bank Study

Thickets of poison plant species (Gastrolobium and
Oxylobium species) are considered important habitat for
some fauna species, including Tammar wallabies and Woylies.
In the woodland associations of Dryandra forest, these low,
dense thickets provide a food source for seed eating birds
and cover for animals. The often leguminous thicket

forming species are also important in their own right.
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While the plants are fire sensitive, "hot® fires in summer
and autumn (under dry conditions) have been observed to
trigger massive germination of soil stored seed, producing

a dense thicket structure.

A& possible management option is to regenerate decadent
thickets using fires set under dry conditions. However,
this has sometimes failed to produce the desired result in
experimental burns. The timing of the burn could be
critical in terms of producing the right type of fire and
in stimulating successful thicket regeneration. During
this survey, we observed and measured a considerable amount
of Quail and éronzewing piqeon digging activity beneath
poison thickets. We suspected that regeneration failures
following fires may have been partially due to a lack of
seed beneath the thickets due to harvesting by birds and

insects.

During the survey, we collected litter and soil samples
from beneath a number of healthy thickets to determine the
quantity of stored seed. We found no viable seed. This
prompted us to initiate a program of sampling over time to

monitor the seed bank beneath thickets.

8.1 Methods

During the general surveys mentioned earlier, we described
the condition (in terms of % cover, number of dead and

alive plants) of thickets.
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We also recorded the level of digging and scratching (by
birds) activity beneath the thickets. Of the thickets

surveyed, we selected 5 for a seed bank study.

About 40 sample points were located in the 5 thickets. At
each sample point, we placed 10 quadrats (each 0.04m%*)

and from these quadrats, we collected litter and topsoil
separately. We then tediously sorted through the soil and
litter to extract seed. We commenced the study immediately
after seed fall in February 1985 and repeated the procedure
in August and July, 1985. Table 12 below describes the
location of sample sites. All thickels selected were

"mature® and had not been burnt for at least 20 years.

TABLE 12: Location of Poison Thicket sample sites

(Dryandra 1:50 000 plan).

DIST. FROM POISON
MAP REF. FARMLAND SPECIES %COVER
Site 1 CW 12238 0.5 km rvi i 65
Site 2 CW 11742 0.0 (adjacent) G. microcarpum 80
Site 3 Cw 11413 3.0 km G. micr 35
Site 4 Cx 11366 2.0 km G. microcarpum 45

Site S C2 1143t O (adjacent) G. microcarpum 40

LY



65

CQi= 290 Sample P Id pulnlzs 1w Lhe Jetict al aut vey

Jesct ibed eat lier ; cubtalned uccur it eices uf pulisul spedics
ot Lhilchkets, We cumpated Lhe population uf Lthese wWhich had
beety vizsiled Ly Quails ut BYtunZewinga, adainal Lhe Lhickel

densit . espte=z=ecd a= a W uof Jrwutid Ccover .

2.2 Rssvlls

The sauutil of aced Lenecalls Lle Lhihhclz. dindl=d Tnpidl;

@it Line aflet oeedfall (T=bLlle 12 _-)_wt.

TARLE do: Tolal nivwbet of se=ldz al ver ivus Lime of seal  in
1985,
TOTAL NUIBER OF CLELS TOTAL NUMHBER OF SELCDG
IN LITTCR IN S0IL

FEB. JUNMLC AUS. FER. JUNE AUs,

SITE | To2 BiEN 154 P 274 <207

SITE 2 234 2 v 8<% 34 o

SITE 2 17587 ool a5 &0 139 &3

SITE 3 243 234 40 337 1770 L25

ZITE C -3 42 & 279 S5 &5



66

The figures above, expressing seed found in the soil, are

misleading. The seed was actually resting gn the sgil
surface, and little or no seed was found in the soil. The

surface seeds were 9athered up when the soil samples were

taken.

Figures 17, 18 and 19 below illustrate the decline in the

seed bank with time after seed fall.

Figure 17: TOTAL NUMBER OF POISON SPP.
COLLECTED FROM EACH SITE
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Figure 18: SEEDS FOUND IN LITTER SAMPLES
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Figure 19:

SEEDS FOUND IN SOIL SAMPLES
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Quail and Bronzewing pigeons favoured those thickets which
were dense, or which had greatest canopy cover. This is

well illustrated in figure 20 below.

Figure 20:
% OF SAMPLE POINTS IN %% COVER CLASSES
WHERE PIDGEON/QUAIL DIGGINGS WERE RECORDED
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The frequency distribution of thickets by % cover is shawn

in figure 21.
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Figure 21:
DISTRIBUTION OF % COVER OF THICKETS
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8.3 Discussion

The quantity of seed recovered from the litter and soil,
decreased with each visit after seedfall., Maximum quantity
of seed was available immediately after seedfall in
mid-summer and early autumn. We believe that little or no
seed would be found had we sampled again in September,

1985.
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We suggest that poison thickets are raided for their seed
by birds and insects. The region can probably sustain a
high population of seed eaters because of the vast amount
of seed available on adjacent wheatlands, especially in
late spring and summer. However, towards the end of winter
when the grain seed has all germinated, the birds and
insects probably concentrate their feeding on the thickets
in Dryandra forest, resulting in an almost total removal of

seed.

The seed eaters concentrated on those thickets nearest
farmland and on the denser (in terms of cover) thickets.
Obviously, dense thickets provide cover and greater source

of seed.

Lack of seed partially explains the often poor germination
response following fire, especially when the fires are set
late in autumn. Another important factor effecting thicket
development is site. Poison thickets grow best on the
lightly timbered lower slopes, on sandy loams and alluvial
soils flanking valley floors. Poorest development was

found on the upland, lateritic soils.

To have any chance of regenerating thickets using fire,
fires must be set in summer when fuels and soils are dry
and before seed is harvested. Only those sites (sandy
soils - 85 & S6 landforms) where thickets develop best,
should be treated. These sites can be easily identified

and mapped.
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Poor or decadent thickets on these sites should be
targetted for regeneration burns. I1f regeneration fails,
then these areas should be artificially seeded in mid
winter using seed collected from the bush. We believe that
a successful thicket, in terms of food and shelter for
animals, is one which reaches greater than &60% cover at
maturity. While more research is needed, we suggest that
regeneration should produce no less than 1 - 2 plants per
square metre. Thickets which are old, senescing or which
will not reach 60% plus canopy cover, which are growing on

ideal sites (S5 & S6 s0il types) should be rehabilitated.

The size (area) and continuity of thickets will be
important management consideration as grazing pressure and
seed removal may retard or prevent thicket development
where areas are small and isalated. Large scale aerial
photographs could be used to map the structure and
distribution of thickets, especially those growing on sandy
soils. These maps could then be used to pin point those
thickets requiring rehabilitation and to improve the
overall pattern of thicket distribution. Natural

distribution and site will dictate this to a large degree.

Figure 21 indicates the general poor condition of most
thickets with only about 8 - 10% of thickets being in

excess of 60% canopy cover.
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10. ral iscussi :

We consider that managers must take an active role in
determining the fire regime of the Dryandra forest. A
policy of "let burn® is neither practical nor appropriate

in this valuable reserve.

Managers require information in order to plan and implement
fire regimes which are in accordance with the long term
conservation objectives of the reserve and which meet the
constraints of time, money, fire protectiaon and
legislation. 'Ue propose that a survey, such as the one
described here, can provide a sound basis for developing an
interim fire management plan. As more information about
the ecology of the reserve becomes available, then fire

management can be modified accordingly.

Knowledge of the fire history of a forest is of key
importance in determining its ®"fire climate®. The fire
proneness nf the forest will help determine the importance
placed on fire management for wildfire protection alone, as
opposed to overall fire management. In this context, fire
management is defined asj

*The integrating of fire related biological,
ecological, physical and technical information into land
management to meet clear objectives and to maximize

benefits to saciety"®.
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The results from this study clearly indicate that fires
escaping from Dryandra forest have not posed a major threat
to the surrounding wheatlands during the past 46 years.
However, it is alsb very evident that fires entering
Dryandra forest from surrounding wheatlands have and
continue to pose a threat to the forest. This is not to
say that fires will not leave Dryandra and burn adjacent
lands in the future, but it does place the wildfire hazard
in perspective. Together with the fact that almost all
wildfires within a 20 km radius of the Dryandra fire tower
are caused by human activities on adjacent lands and that
the average number and size of these wildfires is small in
comparison with western forests, money and resources spent
on fire control should be rationalized. Fire protection
measures should, therefore concentrate on excluding

unwanted fires from entering the reserve.

We do not see broadacre, cyclic fuel reduction burning as
the cornerstone to wildfire protection in Dryandra forest.
Given the generally low fuel accumulation rates, the low
"fire proneness®, the extensive network of roads and
firebreaks, the high level of suppression and detection
capability, we believe the main thrust must be on fire

prevention, pre-suppression and suppression.
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block. Thete is a high densil, of tuading and a nuwber of
Wwide firebreaks wilhin Uhe forestl ilself. Huuével. a
considerable dislance of fitebs eak has fallen belhind in
nmaihlenance and a subslantlial Pt ogr aw of work is required
Lo taise Lhese ateas Lo an acteplable slandard for fire
control. Spraying wilh hetbicides way be a beller
alternative Lo tegular burning, which will favour Lhe
develupmentl and spread uf abbual I asaes, Grading fire
breaks Lo clear Lhew of sciub and olther fuels and Lo

fmprove velhicular access musl Le dune.
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Other forms of pre-suppression work should be considered.
These include stag falling along firebreaks, moving logs
off edges, burning or physically removing debris caused by

road maintenance, maintenance of water points, etc.

While some of these activities wmay impinge on strict
conservation values, we consider that such compromises are
necessary in order to protect the reserve and adjacent land
owners from fire. Deleterious effects of these activities
can be minimized or offset by such actions as erosion
control banks on firebreaks, the provision of artificial

nest boxes to replace felled stags, etc.

Natural features can and should be used to the fullest in
f{ire operations. For example, fuel moisture differentials,
fuel quantity and structural diversity and natural
firebreaks can play an important, effective role in both

prescribed fire and fire suppression operations.

Fuel types are strongly linked to landform and vegetation.
By examining wildfire scenarios before the event, we should
be able to make advances in suppression strategy planning
compatible with conservation objectives. For example, we
may choose to allow a fire to burn into a Dryandra thicket
and concentrate suppression efforts when the fire enters
less flammable fuel types beneath powder -bark wandoo
woodlands. With the extent of roading, firebreaks and low
fuels, back-burning has enormous potential in wildfire

control.
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Accurate vegetation and fuel maps will assist with this
type of planning but valuable information can be aobtained

cheaply from air photos.

Fuel loadings, accumulation rates, distribution and
structure are vastly different and more variable in
Dryandra than in the western forests. Fire control
criteria and modes of operation established in the western
jarrah and karri forests need to be reviewed and tailored

to suit conditions at Dryandra.

Biological in&icatnrs provide a useful guide to the likely
range of past fire regimes experienced in this area. Ve
suggest that fire was an infrequent visitor to this forest
and was more patchy than in the heavy, continuous fuels of
higher rainfall forests. The occurrence of thickets,
stands of natural mallet and general fuel characteristics
indicate that the most frequent interval between fires was
probably somewhere between 20 - 60 years. Such fires would
most likely have burnt in summer or early autumn. Fire
size is crucial. In the past, before European settlement,
4ires burning under extreme weather conditions and at 20 -
40 year intervals, may have burnt large areas before being
extinguished by rain or before running into low fuel areas
and other natural barriers. Ecologically, this would not
have spelt disaster, as there were vast areas of
surrounding unburnt forest from which re-colonization could

occur.
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Wweeds and feral animals were non-existent then. Today,
hawever, large fires, whether planned or unplanned, can

have irreversibly deleterious effects on these semall forest

remnants.

The very slow post fire response of rootstock species, the
poor ability for crownh recovery of trees, the high
proportion of fire sensitive species and the slow rates of
ground litter accumulation are further indicators of the
infrequency of fire. We believe that infreguent fires play
an important role in maintaining desirable ecalogical
processes but freq;ent fires (<15 year intervals) will
cause the demise of important vegetation associations. The
many fire sensitive species which develop into pure stands,
or thickets, will eventually give way to rootstock species

and grasses under a frequent fire regime.

Poison thickets provide food and shelter for fauna, as well
as being important in their own right. The absence of seed
beneath these thickets explains why "hot®" experimental
burns have often failed to regenerate these thickets.
Ultimately, with or without fire, these thickets will
deteriorate if current levels of seed harvesting are
maintained. To offset this we suggest that seed be
collected from the bush. Where thickets are declining and
there are no signs of regeneration and where fire fails to
regenerate thickets, then it will be necessary to

artificially regenerate them using the collected seed.
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A number of field trials will need to be conducted to
determine the best technique. Artificially regenerating
senescing thickets could be done by burning the thickets
under dry conditions in summer-early autumn and broadcast
sowing treated seed the following winter. The burnt
thickets are unlikely to attract seed eating birds.
Over-grazing of seedlings may be a problem. Field trials

will provide useful information.

Given that infrequent fire does play a role in maintaining
natural processes in Dryandra, the obvious question is
*what is the appropriate fire regime?*. This is difficult
to define wheh the objective is poorly defined, the
objective being to preserve and maintain the natural
environment. One way of getting around the problem of the
esoteric objective in this case is to monitor selected
environmental components in the hope that this will reflect
the “"health® or condition of the ecosystem. An "ecology
index", determined from measurements made on selected

components can be used as a guide to ecosystem health.

Obvious measures to calculate the "ecology index® includej
- animal populations - both native and feral
(numbers, population structure).

- vegetation assessments (floristics, structure).

There are standard techniques for obtaining measures of
animal populations, including visual surveys, assessment of
animal activities such as diggings, scratchings and scats,

and by trapping.
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There are also standard techniques for carrying out
vegetation surveys to describe the floristics and structure

of vegetation.

Monitoring is an integral part of every management
operation and the maintenance of an "ecology index" using
the methods described should become part and parcel of
every-day operations. Specialist branches would assist
with establishing the operation and with interpreting the
data. Monitoring, done regularly and given a historical
perspective, will provide a valuable insight to the state
of "environmental health®. It will provide early warnings
of an impending "ecological disaster ", in a similar
fashion to the way in which drought indices can give
warnings of the severity of the impending fire season.
Monitoring of this type also improves the managers
knowledge and understanding of the ecology of his forest.
Data and understanding can be used to make decisions about
management actions. For example;

Monitoring reveals that animal numbers (of a single
species or in total) are dwindling and the age class
structure of populations is changing. At the same time,
fox numbers are steadily increasing and vegetation,
especially poison thickets, is degenerating. Immediately,
the manager can guess that perhaps the increase in fox
numbers is responsible for the decrease in, say, numbats.
He may also decide that the degeneration of thickets is

further depriving native animals of food and shelter.
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With these facts and understanding, the manager is better
placed to make decisions about remedial action - He may
choose to undertake a poisoning program, or to attempt hot
burning to regenerate the vegetation, and then to
artificially seed if this fails. When animal numbers are
critically low, he may decide to hold off burning. Such a
disturbance could be very damaging at this stage of the
population cycle. Conversely, when animal numbers are high
and predator numbers are low, he may decide to attempt to

regenerate selected areas using fire, or to do nothing.

This approach.ta management has a number of other
advantages over committing a forest to a definite
management plan (including fire regime) of action.

i) It ensures that the manag9ement dollar is spent
most effectively and that something is not done
without reason. It is also a measure of
management performance.

ii) it keeps pace with ever changing ecosystem
processes, is not outdated. The techniques will
improve as researchers discover more.

iii) it encourages the manager into the biological

aspects of his reserve.

The various and intricate ecological processes which have
been going on in Dryandra for millenia, do not need toc be

actively encouraged or "managed® for their continuance.
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However, managers must participate when these processes are
breaking down through "unnatural®” causes - such as feral
animals, weeds, frequent fire, reduced habitat etc. The
system briefly described above, can aid in identifying

"ecosystem collapses”.

11. Conclusion nd Reco i .

Fire Prevention.

1. All boundary firebreaks be upgraded to acceptable fire
control standards and a program of regular checking and
maintenance be activated. The central block should receive

high priority.

2. Wide firebreaks around mallet plantations be upgraded,

especially in the central block.

3. Grasses growing between boundary firebreaks must be
sprayed, especially when adjacent land is under crop.
Burning off boundary firebreaks should be only carried out
when there or when there is no other option or when there

is no likelihood of grass invasion due to frequent burning.



83

4. Fire suppression scenarios should be prepared which
take into account all existing fire fighting resources
{including brigades), detection capabilities, roads,
firebreaks, natural firebreaks, water points, visitor and

amenities protection, conservation values etc.

S. Prior to each fire season, plans showing activity on
adjacent land should be prepared. These can be prepared
from aerial surveillance and should include condition of
adjacent paddocks e.g.} wheat crop, pasture, etc, and a

survey of fire break condition on both sides of the fence.

6. Regular goodwill visits should be made to adjacent land
owners and to forest users. Assistance and advice should
be offered on any matters of fire control or burning off an

wheatlands etc.

7. Through goodwill, stay informed as to when adjacent
farmers are about to commence harvesting paddocks near
Dryandra forest, or when they are about to carry out any
fire hazard activity. Appropriate stages of "fire

readiness® can be activated.

8. Examine the adequacy of existing fire detection and

suppression capabilities in relation to 4 above.
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9. Limit fuel reduction burning to small, strategic strips
and areas of high fire risk, such as highways and
recreation sites. Edge burning off major access roads may
assist with wildfire prevention and control. Prominent

roads arej Tomingley, Guru, York-Williams and Patonga.

Edge burning should aim to reduce the flammability of fuels
for a distance of 50 metres either side of such roads.

This depth must be strictly adhered too. Edging should be
oh a 6 - 8 year cycle and be carried out in such a manner
that; logs and stags do not catch alighl, flames are kept
low (~ <50 cm), intensities are kept low ({100 kW/m) and
edges do not re-ignite later. Perhaps in late autumn after

the S.D.1. has fallen by 400 units may be the best time?

10. The use of open fires arocund picnic sites should be

discouraged and gas B.B.R.’'s installed.

11. A well designed public education and awareness proaogram
focussing on fire prevention and fire management should be

developed.

12. Develop hazard plans showingj
- litter fuel accumulations.
- location of highly flammable fuels, especially
scrub and grasses.
- location of low flammability areas such as

breakaways, gullies, wandoo flals, etc.
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- location of wheat crops.

- mallet plantations.

- public utilities.

- this can be obtained largely from aerial

photographs.

13. Map and document all fire hazard amelioration

including burning, spraying, break maintenance etc.

14. Map and document all wildfire outbreaks within a 20 km

radius of Dryandra fire tower.

15. Exclude from the central block, any activity or
operation which will add to the fire hazard of the block

€e.9. logging slash, various machine operations in summer

etc.

Fire Management.

1. Implement a monitoring system or an "ecology index® to
monitor fuel accumulations, animal populations and the
condition of vegetation, especially thickets and other
types important to animals. Specialist branches to assist
with the setting up of this system, to train field staff in
various monitoring techniques and to assist with the
interpretation of results and recommended action.

Monitoring is also a useful performance guide.
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- Use landform maps prepared by McArthur to identify
SS & S6 sites where thickets mostly occur.

- Identify degraded thickets {(canopy cover less than
60%) on S5 & Sé soil units.

- Construct a program of rehabilitation for these
thickets. Aim at forming large, continuous areas,
where thickets once existed. Fires should not be
allowed to spread from targetted areas.

- Carry out burns in these "thickets" in February or
March and under stable conditions.

- Assess the success of these burns by seedling
counts in June-July. Artificially seed where
counté are less than | seedling/m=2.

- MHonitor subsequent thicket development.

Research.

To continually refine any management plan, there must be an
ongoing program of research. Main broad areas requiring

considerably more research include;

- Fire behaviour in flammable scrub fuels.

- Fire behaviour in litter fuels.

- Relationship between fauna, flora and fire.

- 8ocial research - neighbours and users
perceptions of forest fire.

- Regeneration of poison thickets.
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APPENDIX 2 Page 1 of 2
B i -DRYAN
CODE SHEET
VAR1 A LAND USE OUTSIDE STATE FOREST
l=cereal crop d=ungrazed "dirty" bush
2=fallow S=grazed ®"tidy" bush
3=pasture 6=recently chained bush

and slash

VAR2 B DESCRIPTION OF FIRE BREAK ON P.0. QR LAND
QUTSIDE S.F.

i=farmer, no break

2=farmer, break near fence <2m

3=farmer, break near fence 2m-5Sm
.4=farmer, break near fence Sm-10m
S=farmer, break near fence 10m-20m
6=farmer, break near fence 20+tm
?=F.D.break track or road to fence 0-Om
8=F.D.break track or road to fence 5-20m
@=F.D.break track or road to fence 20tm

VAR3 c TOPOGRAPHY

1=flat
2=qentle slope(S-10") from S.F.downhijll

into P.P.
3=steep slope(10®+)from S.F.downhijll

into P.P.
d=qgentle slope from S.F.uphill into P.P.
S=steep slope from S.F.uphill into P.P.
é=break running up or down hill gentle slope
?=break running up or down hill steep slope

VAR4 D FOREST TYPE IN S.F.
i1=wandoo S=casuarina
2=powder bark wandoo é6=jarrah/marri
3=mallet plantation 7=janm
4=mallet natural 8=non forest cover
VARS +D1 as for D but on strip between breaks
VARG E SCRUB COVER S.F.

1=1ow, open scrub (<im, <30%)
2=1ow, dense scrub (<{im, >30%)
3=tall, apen (>1lm, <30%)
4=tall, dense scrub (>im, >30%)
S5=poison thicket

VAR? +E1 as far E but on strip between breaks



VAR17?

VAR1S8

VAR19

VARZ20
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PAGE 2 OF 2

DESCRIBE THE CONDITION OF THIS BOUNDARY IN
TERMS OF STOPPING A WILDFIRE GOING INIO
S.F. EROM P.P. (NQ SUPPRESSION CREWS PRESENT)

1=yes, high intensity fire

2=could stop a moderate intensity wildfire
3=could stop a low intensity wildfire
4=could not stop any fire

COULD A SUPPRESSION CREW HOLD A FIRE ON THIS
BREAK?

1=yes, high intensity fire
2=yes, moderate intensity fire
3=yes, low intensity fire
4=no, never

HOW DO YOU RATE THE PRIORIT/' FOR WORK TO BE
DONE ON THIS SECTION?

1=high, needs immediate attention

2=moderate, can wait, but needs attention in
2 - 3 years

3=1ow -~ no action needed for 5 - 6 years

HOW DO YOU RECOMMEND THIS SECTION BE
PREPARED?

1=break needs grading

2=bush needs burning

3=grass needs spraying with herbicide
4=break needs widening

S=trees need felling

6=need to liaise with adjacent land owner
7=no maintenance at present
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Results of boundary fire break survey
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VAR, VARS, (1) NONE
(Z)LOW SPARSE (1SCM, (30 FERCENT
(Z)LOW DENESE (15CM, >0 FERCENT
(4) TALL SPARSE ) 1SCM, <0 FERCENT
(S) TALL DINSE >15CMm. ) IO EERCENT/
VAR1O,VARLL, (1)LIGST FATCHY
(Z)MDDIRATE COVER 10—20MM.
(Z)DEEFR LITTER ZG+Mmy, /
VARLIZ, VAXLI3, (1IND LOBS. NO STAGS WITHIN SoM
(2)S07E O35, ND STAGS
(ZYND LCGS. SOME STAGS
(4)SOYE LOGS AND 5TAGS/

VAR14, (1)0-2 YRS (2)2-5 YRS (3)5-10 YRS (4510

or P

VAR:S, (1)300D CLEAN EARSILY ACCESSSIEBLE EREAK
(2)PARTIALLY OVERGROWN CIVERED IN LITTER
(Z) DVERGROWN WITH SCRLUE COVERED IN LITTER

(4) PARTIALLY CYZIBRUWN 535S/
VARLE, VARL7, (1)COLULD STOP A HISH INTENSITY
(ZYE0OULD S70F A mMCo. INTENSITY

FIRE

- —
- 1 =
L (==

~ (3ICOL_D STOP A LTwW INYERSITY FIRE

i (4)COULD NOT STOS @ve FIRS/
VARLB, (1) YES, HIGH INTENSITY FIRS

(2)YES, mOD. INTENSITY FIRS

(CYYES, LOW INTENSITY FIRE

(4) NG, NEVER/
YARL3, (1) HI5K, NISDS IMMEDIA™E ATTENTION

(2)MODERATE. CAN WAIT EUT NESDS ATTENTION

(Z)LOW, 1D ACTION NEEDED FOR S—6 YRS/
MRRZ0, (1) BRERK NZEDS GIADING
(ZY2USH NEEDS BURNING

¢J)BGRASS NEEDS STRAYING WITH HEREBICIDE

(4) BRZAKS N=ZED WIDENING

(Z)TREES NEZD TZ_LING

(EINEZD T LIAISE WITH ADJACENT LAND DWNER

(7)NO MAINTENANCIE AT PIESSNT

(8)I+4+5 — SPRIY.WIDEN ER=ZAKS, FALL. TREES
(9)3+3+6 — STRAY.FALL TRIES5., LIAISE WITH -

(1) 1+3+5 ~ GRADI, SPRAY, FA_L TREES/

=3 YR

27703/

P
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VARZ TGFOGRAFHY
RELATIVE ADJUSTED Cum
ABSOLUTE FREQ FREQ SREQ
CATEBORY LABEL CODE FREQ (ECT) (FCT) (PCT)
FLAT <3 DEG. i 176 2.0 32,0 32, 0
BENTLE SLOSE 5-10 DE z, 57 17.6 17. 6 43. €
STEEF SLOFE 10+ DEG. . 36 €.5 €.5 SE. T
BENTLE SLOFE 5.F. UP 4. 19 3.5 3.5 53. 6
STEE® SLOFE S.F. UF 5. z 0.5 0.5 £0. =
BREAK UF DR DOWN HIL E. 145 6. & 6. 4 85. 5
BREAX UF DR DOWN HIL 2! &7 L. T LE. 2 38.7
z7. & 1.1 1.1 33. 8
57. 1 0.2 0.2 100, 0
TOTAL 550 190.0  100.0
VALID CASES 550 MISSING CASIS <
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VAR4
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VARS FOREST TYFE BETWEEN EBREAKS
ABSOLUTE
CATEGORY LABEL CODE FREQ
0. i
WANDCOO 1. 154
FOWDER BARK WANDOO 2. 17
MALLET FLANTATION . 4
MALLET NATURAC 4, 11
CASUARINA i 1 471
JARRAH-MARRI E. 21
JAM 7. 21
NON FORZST COVER e. ZEB
iz, a
14, 3
1&. =20
l6. PR
17. 219
24, X
25. z
26. S
45, 1
37. 1
VALID CASES 5590 I85ING CARZS
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VARE SCRUEB COVER S.F.

RELATIVE ADJUSTED Cum
ABSOLUTE FREG FREQ FREQ
CATEGORY LAEEL CODE FREQ (FCT) (FCT) (5CT)

LOW DPEN SCRUB (1M, ¢ 1. 237 43. 1 az. 1 S. 1

a

LOW DENSE SCRUE (1M, = S0 3.5 5.9 as,

TALL OPFEN ) 1M, (30 FE S 83 15.1 15.1 £3. 6

4

TALL DENSE 1M, >3O0 P 4. €4 11.6 11,6 75.
FOISON THICKET = 1326 z4.7 24.7 100,0

TOTAL oS0 100.0 00,0
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VARS GRASS COVER &.F.

RELATIVE ADJUSTED cum

ABSOLUTE FRER FREQ FREC

CATEGDORY LAEREL CODE FRED (FCT) (PCT) (PCT)
NONE ’ iliw, 223 40.5 40. 5 40.%

LOW SPARSE (15CM, < 2. 127 23, 3.1 E3. €

n

LOW DENSE <(13CM, >3O0 58 &0 10.9 10.9 74.

TALL SFARS5E »1SCm, < 4, 4€ 8.4 &.4 8z. 5

TALL DENSE »i15CM, »3 S S4 17.1 17.1 100.0
TOTAL oS0 100.0 100.0

VALID CASES 550 MISSING CASES (%]

YHRI G055 COVER EBITWEEN EXZAKS

RELATIVE ADJUSTED Citm
ABRSO_UTE FRER FREQ Rl
EGORY LARZL COD= FREG (FCT) (=C7) (BCT

[y
T
=1

NONE i, 1035 19,0 i S5 i 9.1

LOW ERARSE (13CM. = 174 Ji.¢& S1.€ Q0.7

L.0W DENSE (15Cm, >3O il 14z Z5. 8 25.8 TE. D

TALL SFAXSE > 13CM, ( 4, i 2.7 2.7 79. 32

TALL DENEZ ) I3CM. 22 S 1l4d 20,7 20.7 L00.0
-oteL ==o 100 100.0
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VAR1O

CATZGURY LAEBZL
LIGHT PATCHY
COVER 10-20

MOD=RATE

DEEP LITTER ZO+MM.

VALID CASES 550
VARl SROUND COV

CATESORY

P AT
[ oYl

LIGKT PATCHY

YOUDZRATE CIOVIR 10-Z0
OEER LITTEX Z0+MmM,
VARLID CARSZES 250

GROUND COVER S.F.

TOTAL

MISSING

m
m
-
E
m
M
<
ag]
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AZSOLUTE
FREG

ABSDLUTE
FRED

RELATIVE

FREQ
(PCT)

ADJUSTED

FREQ@
(2CT)

4.9

33. 1

100, O

Cum
FREQ
(FCT)
34.5

E7.6

100,060
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VAR1Z MOFP-UF DIFFICULTY S.F.
RELATIVE ADJUSTED cCum
: ABSOLUTE FREQ FREQ FREG
CATEGORY LAEREL CODE FRED (PCT) (FCT) (FCT)
NO LDGS,NO STAGS WIT i. 118 21.5 21.5 2.5
SOME LOGS, NO STAGS =. 57 10.4 10.4 Ji.b6
ND LOGS, SOME STAGS =. & 5.6 2.6 37.5
SOME LOGS AND S57AGS 4. T4 €z2.95 €2. 9 100.C
TOTAL 230 100.0 100.0
VALID CARSES 5390 MISSING CASES o
VARLIS MCD-J2 DIFTICULTY BITWDEN BIZA«E
R=ZLATIVE ADJUSTED cCuM
ABRSD.LUTE FEREQ FRED FREQ
CAT=ZGORY _ABRCL Cobz FREC (PCT) (RPCT) (2CT
ND OGS, NI STAGS WIT . e 78.5 78. 5 78. 5
SOME L053. N0 5TRGS =, AN 5.5 2.5 84. O
NO LORS, 30iE STARS = 2= 27 2.7 86.7
SOMs L CB3 AND §75535 &, 7z iZ3.3 1Z2.3 100, 0
=T T 1030, 0 100,0
VALID CA8ES =50 FISSING a%z3 0



103

VARi4 £eSTIMATE OF FUEL ABE IN S.F.

RELATIVE ADJUSTED cLm
RESOLUTE FREQ FREQR FREI
CATZE0RY LABREL CODz FREQ (FCT) (~CT) (=CT)

4 -

0—-2 YRS i. o

m

5. 6 5.6 S.

—

2-53 YRS 2 8z 14.9 14.9 20.3
Z—-10 YRS 3. 40 7.3 7.3 27.8
10 YRS 4. 337 7Z. 2 7.2 Q0.0

TOTAL S350 100,06 100, 0

VALID CASES S50 MISSING CASES 0

Va5 CONDITION OF BEIEAX IN &.F,
RELATIVE  RDJILSTED CLiv
Rz50_UTE FREQR FREQ STREQ
CATZIGCRY L_apzL CODbE ~REQ (FCTH (2CT) (~#CT)

L
V
m
Jal
w
m
ol
uw
m
~
]

GOOD CL=AN EASILY AC 1. 3
FARTIALLY CVZRGERGAN =, =3 10.5 10.5 72. 5
OVERGRDWN WITH SCRUK 3. 17 Zal S.1 78.5
PARTIALLY OVERERCWN 4, 11z 20,4 20,4 9z. 9

TATAL S50 100,10 SO, 0

e —



VARILE
ARSOLUTE
CAT=G0ORY _AREL coD= FREQ
COULD S7T0Or A HIGH IN e =
COULD STOA A MOD. 1IN 2. 112
COULD STORP A LOW INT 3. 44
COULD NOT ETOFR ANY F 4. 30
TOTAL oS0
VALID CRARSES 550 MISSINS CASES
VARL7 S0OUNDARY CONDITIN — 8702 FIRE TO
ARSOL_UTE
CATEGDORY L_LakRgL Cop=z FRED
COULD STOP A HIGH IN : =
COULD STCA A mMDD. - Z. 97
COULD S7Tom A LOW INT z. A
COULD NCT STOFP ANY < 4. e
TOTA_ S5t
VA_ID CR3ES 550 CSEING CARTES
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BOUNDARY CONDITION - STOF FIRE FROM FP.P?

RELATIVE

FREG
(FCT)

< =

ADJUSTED
FREQ
(CT)

100.0

ADJUSTED
FREQ
(2C™)

cum
FREQ
(FCT)

100.0

Ctim
FREDQ
(PCT)
0.5
18. =2
&2.7

100.0



VARiB COULD BREAK HOLD FIRE?

CATEGORY LAEEL CODE
YES,HIGH INTENSITY F 1.
YES, MOD. INTENSITY F 2.
YES, LOW INTENSITY FI .
NO, NEVER 4.
TOTAL
VALID CASES 550 - MISSING
VA9 SRIRITY FOR WORK NIZDED
CATEGDRY LABEL CODE
KIZH, NEEDS IMMEDIAT 0.
MODIRSTZ, CAN WAIT EU &
LOW, NO ACTION NEEDED 3.
TOTAL
VA_ID CASES 550 +ISSING
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ARSOLUTE

FREQ

RELATIVE ADJUSTED Cum
FREDR FREG FREQ
(FCTH (2CT) (2CT

1.1 1.1 1.1
61.1 a:.1 8z, =
6.7 16.7 98.9

1.1 1.1 100, 0

100, 0 SO, O

RELATIVE ADJULSTED Cum
FREQ FREQ FREQ
(RCT) (ZCT) (~CT)
74,9 74,3 74.3
Z0. 4 20, 4 5. 3
4.7 4.7 100,00
O, O GO, 0
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FILE DRYBOUND (CREATION DATE = 27/09/83)

VARZO RECOMMENDATIONS FOR SECTION
RELATIVE ADJUSTED CumM
ARSOLUTE FREQ FREQ FRED
CATEGORY LABREL CODE FREQ (PCT) (FCT) (*CT)
0. € 1.1 1.1 e o
BREAK NEEDS GRADING 1. 15 .7 2.7 .8
EJSH NEEDS EBURNING Z. = 0. 4 0.4 4.2
GRASS NEEDS SPRAYING 3. z48 45,1 45. 1 45.3
EREAKS NEED WIDENING 4. =9 5.3 5.3 S4.5
TREZS NEED FELLING 5. 7 1.3 1.3 3.8
NEED TO LIAISZ WITH . = 1.1 1.1 S6.9
NO MAINTENANCZ AT PR 7. 1z el 2.2 53. 1
I+4<~5 -~ SPRAY, WIDEN 3. 1z 2.2 2.2 £1.3
3+S5+E& — SPERAY,FALL T 9. 10 1.8 1.8 €£3. 1
1+3+3 - GRADZ, SFRAY, 10, 1 G, 2 0.2 £3.3
iZ. za €.73 £.9 7002
14, b} Q.3 0.9 71.1
3 = 1.1 1.1 722
Z4 105 9.1 19.1 3i.3
35, 25 4.5 £.5 53. 8
SE 2 0.4 0.4 SE, 2
i 4 0.7 0.7 5. 9
Sk 3 0.5 0.5 37.5
LE . 14 2.5 2.5 100.0

,0Tan S50 00,0 100G, O



APPENDIX 4: Dryandra forest - showing location of fuel and ecological suivey dample points
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Discussion frow Buibldaes 1971 1 enm |

The tesulls uf Lrappling Indicate Lhal Wuylies feed inh all
vegetation Lypes except plaleau. When tiwe since flre is
taken itto account it seewms Lhat Lhis has no effect. No
ariiwals were captured in tecenlly burned Wandoo Slope ar
Wanhdoo Flat bul sowe wWete taken in recenlly burnl Puwder
Bark Slope. Since the Lraps ale pt esumably caplur ing
animals which are either woving frowm theit diurnal tefuge
to feed, feeding, or returning to Lhe r1efuge, this suggests
that woylies feed in all vegetalion Lypes, independent of
fire-age, except plateau. Thus Lhe dala indicaled Lhat
fite histary has no effecl an feedinyg ot genet al wovewenls

within the Lowe tange.

On the olher lLand the radio-tracking dala suygygesl Lhatl
woylies only construct their diurnal 1efuges in areas wWwith
a well established, dense sliub layer. Sawpson (1971)
located nine nests at Tulannhing Nalure Reserve. OFf Lhese 6
were in plaleau vegetation, 2 iu heath and 1 in woodland.
Sampson did not desci ibe the density of vegelation nor give
its age. Departwent of Fisheries and Wildlife records
indicate thal the atea Sampson had worked in had not been

burned since the 1940's or eal lier.

The put pose of the nest seews tou be principally Lhe

avoidance of Lemper alur e extiemes. Sawpson (1971) weasured
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the temper ature in nests built frow hay by captive
B.pencillata and found that when the air temperature was
below 28°C, the unoccupied nest Lempetalure was higher.

On the other hand Qhen the alr tenmperalul e was above 32eC
the nest temperature was lower. Even wilh air Ltewperatur-es
as high as 36.4*C the nhest temperatutre did not rise above
33®C. Data reported here from tecently, vtcupied nesls
support Sawpson's conclusions; in facl Lhe highest

Lemper ature 1ecorded {n a Diryandia nesl was 31.5%C evern
Lhough ait tewper alures wele as high as 37°C.

Brush Possuwms were captuted in all vegelalion Lypes wilh
the pootest resulls in Harri and healh. When the fire
history of the trapping area is taken inlo account il can
be seen thal capture rates were exlremely variable and
independent of fire age. Subjectively Lrapping success in
different areas related to the availability of Lirees and

logs with suitable hollows it ather Lhan to alty other faclor.

The extremely low caplure rales for Lhe Quenda make il
difficullt Lo inlterprel the available data. Houwever, it
appears Lhal Llhis species avoids open counltry and plateaux
and occurs only where tLhere is fairly dense shrub layer.
Sampson (1971) found thal, al Tutanning, Quendas also avoid
areas Wwith liltle understorey. However, he did caplure
this species on lalerile plaleaux bul in his study area
these are not as exlensive as al Dt yanudtr a. Sawpsan
(log.cjl) discussed the type uf nests constructed by this

species and describes one nesl he found in wandoo slope

Pt
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vegetation. No nests were found during Lhis study.

The trapping data for House Mice suggesl a population
"explosion® during early 1972 ralher than a preference for
particular vegetalion Lypes or vegetations of particular

fire-age.

The data obtained from spotlight traverses is of lillle
value for three of the four swall species - Tawwal, Woylie
and Quenda. Data on Brush Pussuws is uf wmure value. This
is directly related Lo visibilily. No Quendas were trapped
in Wandoo Fla't indicating their preference for areas with a
dense shrub layer where visibilily is poor. Although both
worlies and Lammar feed in open counlry at leasl sowe of
the Liwe, and were abserved in this counlry during
spotlight traverses, the data ate heavily biased tloward
Lhis Lype of country because of poor visibilily in olher

vegetation formatlions.

Brush Possums are much more visible than Lhe abave three
species for two reasons - Ltheir arboreal habits and very
bright eye-shine in a spotlight beam. The spotlight data
far this species confirm the lrapping dala to the extent
that the species was observed in all vegelalion Lypes. The
high number of sightings in Wandoo Flatl compatred with other
formalions is probably also due Lo beller visibility rather

than a real preference for this vegelalion.
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Spatlighting counts for the two larger species - Western
Grey Kangaroo and Western Brush Wallaby - can be expecled
to be more reliable, particularly for kangaroos which stand
above much of the shrub layer. On the assumpltion thal the
effective search strip for kangarous was 100m wide Lhe
spollight counts show an average densily of 1 animal per
17.2ha. Sightings were highest in Wandoo Flat (1 animal
pet- 11.4ha) and lowest in Powder Bark Slope (1 aniwal per
41.%ha). Using Lhe same assumed effeclive search strip Lthe
average density of Brush Wallabies is 1 animal perr 62.5ha,
with very little yariation between Lhe varivus vegetation

formations.

Dryandra Forest is a particularly important area for the
woylie - only two other populations of this once widespread
species known to-day. It is of interest to note that Lhe
three areas from which woylies are known - Tutanning Nature
Reser ve, Dryandra Forest and the Petup-Tone Rivers area
east of Manjiwup have shown important similarities. They
are all comparatively large areas of predominantly woodland
vegetation typical of much of the woodlands of Lhe
south-west befare clearing. They all also have extensive
stands of shrubs of the genus Gastrolobjun. These plants
contain the toxic chewmical wonof luoro-acetic acid. 1Its
sodium salt is the widely used vertebrate pesticide
"Compound 1080". Oliver et gl (1977) have shown that some
native mammals in the soulh-west of Australia have evolved
a high degree of resistance to this chemical. On the ather

hand the two species of exoltic carnivores which are now
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'widely established in Austiralia - the European Foar (yilies
yulpes) and the Domestic Cat (Felis raltus) - atre very
susceptible. It is noteworthy that our spotlighl traverses
recorded these two species very infrequently. The

inference is that these carnivores are unable to inhabit
dense poison country because Lhe chemical is passed to them

through the food chain.

It is clear from the work reported here Lhat the woylie
requires a dense shrub layer in which Lo build the nests
which serve as diurnal refuge from Lemperature stress. The
above Lheary makes il clear that managemenl strategies
should not only provide a dense shrub layer in the

woodlands but alsoc thal it is vital that this layer be

composed largely of Gastrolobjum species.

A management plan for Dryandra Forest Lherefore needs to
make a provision for areas of slope vegetalion with an old,
dense layer of Gastrgleobjwn migrocarpum. Areas of dense
Dryandra spp. near slopes are also valuable. HMore long
term research and monitoring work are needed before fire
prescriptions and intervals can be given precisely. In the
short term, say over the next decade, Lhe best policy would

be:

1. Leave exlensive areas of dense Gastrulobiwm unburnt.
While there is evidence lo suggesl Lhatl Gastiolobium
requires a hot fire before good 1regeneration will take
place it is my belief that this only needs to occur

every 30 Lo 40 years or perhaps even longer. On the
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other hand it seems that the cool prescribed burns used
a Dryandra over the past decade to not produce the

habitat necessary for diurnal refuge sites.

Conducl research arrived at finding the necessat y

prescriplion for regenerating Gastrglpbjup to the

required density.

Should summer wildfires occur at Diryandra then follow a
"let burn® policy to some extenl so thal a substanlial
area of vegelation is burnt under hol conditions. This
would approximate the type of fire which occurred
naturally, following ignition from lighting, Lhanh would

cool prescribed fires lit in Spring and Autumn.

Use cool prescribed burns for the purpose of fuel

teduction only in those parts of the faorest where it is
necessary to protect property and plantationsy as well
as some areas throughout the forest in order to provide

places from which wildfires can be controlled.
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